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Y. Goto 1815 (Allen et al. 1919 ). In the middle of the last century, hyperglycemia was thought to be characteristic for diabetes mellitus and renal glycosuria, called renal diabetes or innocent diabetes, was discriminated from diabetes mellitus.
Since the middle of the last century many clinicians have felt that diabetic patients should not be categorized into one type but into at least two different types. Lanceraux (1880) pointed out the existence of lean diabetes and obese diabetes, and thereafter diabetes mellitus was classified into severe diabetes and benign diabetes ; juvenile type and adult type ; asthenic type and sthenic type ; and so on. Recently, the National Diabetes Data Group (NDDG) of NIH (1979) and the WHO Expert Committee on Diabetes Mellitus (1980) proposed a new classification, i.e., IDDM and NIDDM. These classifications may be arranged into two categories as shown in Table 1 . Of course these are all tentative ones and the final one will .never be obtained because new findings, which will be obtained successively in future, will establish more and more new concepts and new classifications. 
Heterogeneity of diabetes mellitus
The etiology of idiopathic diabetes mellitus was generally thought to be the same or similar even if the types were different and childhood diabetes was considered to be the most typical manifestation of this disease. Recent investiga tions disclosed that the etiology of diabetes is not one or homogeneous but multiple or heterogeneous. In some cases, the diabetic state occurs as the result of an autoimmune process (Nerup & Lernmark 1981) , some are provoked by viral invasion (Yoon et al. 1979) , some are associated with special HLA types (Nerup et al. 1974) , and some are produced by abnormal-insulin secretion from the pancreas (Tager et al. 1980 ), or by defect in the insulin biosynthetic process (Kanazawa et al. 1976 ). The diabetic state is also produced by defects in the insulin-insulin receptor axis , i.e. abonrmalities of insulin-receptors, insulin recep tor antibodies, etc. (Kahn et al. 1976 ) . More recently, abnormalities around the insulin gene locating on short arm of the 11th chromosome are found in some of diabetic patients and this finding suggests the possibility of yet another new type.
The heterogeneity of diabetes mellitus in also suggested by studies on sponta neous diabetes in animals, especially in rodents . Some rats or mice mimic abruptonset ketosis-prone infant diabetes and others insidious-onset mild adult diabetes. Moreover, even in the case of the mild insidious-onset type, some are obese and others are non-obese as summarized elsewhere (Goto et al . 1982) . Therefore, it may be reasonable to speculate that in humans there exists even a greater number of diabetes than that of spontaneous diabetes in animals.
Proposal of the term "hyperglycemosis"
Hence, we must question again what is diabetes. It is less reasonable to think of diabetes mellitus as one disease or one clinical entity and may be more reasonable to think of it as a syndrome characterized by chronic hyperglycemia with small vessel disease occurring in the long clinical course. The term "diabe tes mellitus (sweet polyuria)" was coined by Cullen according to the nomenclature system of Carl Linne in the 18th century when they had no knowledge of blood glucose or carbohydrate metabolism. We feel that this term has become too oldfashioned and vague to use in this modern age of far-advanced natural sciences and knowledge of the pathophysiology of diabetic states. This can be understood by a parable that a grown-up boy can not wear infant's clothing. We use the term for at least two meanings, i.e. disorders with hyperglycemia in a broad sense and idiopathic diabetes mellitus is a narrow sense. In the future as medical science progresses and discloses other etiological mechanisms of diabetes mellitus, most of the cases now classified as idiopathic will eventually be classified as non idiopathic.
Hence, instead of "diabetes mellitus", we would like to propose a new term "Hyperglycemosis" which involves all states of chronic blood glucose elevation , irrespective of etiology, and our tentative etiological classification of hypergly cemosis is shown in In summary, as a term "diabetes mellitus" is vague, used in various meanings and sometimes becomes a cause of confusion, we proposed a term "hyperglycemo sis" for chronic hyperglycemic state of any etiology. The term of "diabetes mellitus" should be limited to idiopathic hyperglycemic cases in a strict sense. In epidemiological studies, it may be proper to use phenotypical classification rather than etiological classification.
REASON Of INCREASE in DIABETIC POPULATION
Change of prevalence of diabetes mellitus Diabetes mellitus was not a common disease in the past, but now it is one of the most common chronic diseases in Japan. The prevalence per 1 ,000 population from 1949 to 1980, the crude death rate from 1936 to 1980 , which were reported by the Welfare Ministry of Japan, and the adjusted death rate caluculated by us , are shown in Table 3 . The death rate decreased during and for several years after the world war II and this pattern is very similar to our previous statistical observation on diabetic patients in our Department (Goto et al. 1958 ). The adjusted death rate was the lowest in 1947-48 and thereafter it turned to increase and over the rates of 1930s from 1965. The mortality rates of males are always higher than those of females as seen in the table and this preponderance of males is characteri stic pattern of diabetes mellitus in Japan when compared with those in North America and European countries as described elsewhere (Goto 1978) . The preval ence of diabetes increased steadily as depicted in the top of 
Change of mean fasting blood sugar
Then, what is a reason of this increase of diabetic population ? First of all, the progress of analytical methods for diabetes screening and the propagation and popularisation of diabetes detection or of health check both in communities and enterprise-workshops may attribute to this increase. However a survey of mean fasting blood sugar level in employees of small-to-medium-sized enterprises in Tokyo increase year by year as shown in Table 4 (Kitazawa et al. 1979 ). This fact indicates that the increase in the diabetic population is not related to the advances in the screening methods nor to the popularization of detection examina tions, but to an increase in diabetogenic factors in our environment.
Influence of diet on prevalence of diabetes mellitus
What factors are diabetogenic in our environment? From an ecological viewpoint, the following factors can be assumed to influence the incidence of diabetes : food intake, physical exercise, emotional stress, and the age structure of the population. The average nutritional intake of the people living in Tokyo in 1937-38 was 63.4 g of protein, 11.6 g of fat, 414 g of carbohydrate and 2013 kcal (per capita per diem) for industrial laborers and 57.8 g of protein, 11.2 g of fat, 378 g of carbohydrate and 1,843 kcal for office workers. Since 1946, the nutrition survey has been performed on a nationwide scale and the figures have been reported by the Welfare Ministry as shown in Table 3 . As depicted in the middle part of Fig. 1 and shown in the table, the total energy intake increased gradually reaching a peak during 1971-73, and then decreased. The average protein intake was relatively constant, although the percentage of animal protein has risen continuously. The average fat intake has shown a continuous increase up to the present time and on the contrary, the average carbohydrate intake which has decreased since 1950 was 424 g/day in 1951 and 313 g/day in 1980. The con- sumption of potatoes and cereals including rice has decreased remarkably and that of animal products such as meat, fish and eggs has increased about three times during this period. These figures seem to suggest that carbohydrate and fat intake influences the prevalence of diabetes mellitus as pointed out by Himsworth (1935 Himsworth ( , 1949 . A phenomenon suggesting correlation between the prevalence of diabetes and fat intake was also reported by Schliack (1953) and Schenck and Mellinghoff (1960) . We attempted to confirm their observations and analysed the relationship between average nutrient intake (per capita per diem) and mortality rate of diabetes in 23 nations (Suzuki and Goto 1983) . Since data on average body weight and height in each nation were not available, percentage of the total energy was used instead of grams of nutrient. A significant positive correlation and a significant negative correlation were obtained between crude death rate, and fat, or carbohydrate intake, respectively as shown in Fig. 2a . However, no significant correlation was obtained if adjusted death rates were used instead of the crude death rates as shown in Fig. 2b . It is generally said that from the point of natural taste, human being instinctively prefer animal products such as meat and fish. For this reason, the people of more affluent countries consume more animal products higher in fat and as a result, less cereals, than people in economically poor countries. The economical condition influences not only on selection of food, but also the lifestyle, the medical care system and eventually the life span. Hence the truth of the matter pointed out by Himsworth was a socioeconomical phenomenon observed among developed and developing countries. Therefore, it may be incorrect to assume that a high fat and low carbohydrate diet is diabetogenic. The explanation of the increase in diabetic population might be easy if the average energy intake showed a continuous increase. However, the real figures did not show a continously increasing curve but rather relatively plateau curve as stated above. What changes have occurred in patterns of physical exercise and emotional stress in Japan ? It is hard to find a proper indicator for emotional stress, although social conditions are definitely busier and noisier now than they were before 1950. It is also rather difficult to find a direct indicator for average physical activity of the population. Increase in the number of automobiles. It is our general impression that progress in technology has released us from a great deal of physical labor, and the growth in number of automobiles may be an indicator of the progress and changing lifestyle in our society. The number of registered automobiles has increased tremendously in this country as shown in Table 3 ; it was less than half million in 1950, but now it is more than 38 million, i.e., about an 80-fold-increase during the last 30 years. This rapid increase may indirectly reflect the reduction in physical exercise of the people.
Increase in body mass index.
If total energy intake remains constant, a decrease in physical activity would result in an increase body weight. Furthermore even if the total energy intake decreases, weight gain will occur when energy intake exceeds energy required for physical activity. In order to determine whether weight gain did actually occurred among the Japanese people or not, the body mass index was calculated from the data published by the Welfare Ministry for each decade of age. A steady increase of the index was found in both males and females in their 30s, 40s, 50s and 60s, but not in subjects in their 20s who showed a decrease as shown in Increase of elder population. Since diabetes mellitus is more prevalent in older than in younger people, a relative increase of elder people may result in an apparent increase of the diabetic population. This phenomenon is shown in Fig. 4 in which we can see that a remarkable increase in the crude death rate after 1965 is an apparent one produced by the increase in the elderly population. The average life expectancy has been increasing continuously as shown in Table 3 , and the ratio of the elderly popula tion (65 years old or more) to the general population was 4.7% in 1940, 4.9% in 1950, 5.7% in 1960, 7.1% in 1970 and 9.0% in 1980. Therefore, the increase of diabetic population in this country can be partly explained by the change in the population pyramid and also by an accumulation of diabetic patients caused by the advances in medical care and the lengthening of the average life span.
In summary, a remarkable increase in the prevalence of diabetes did occur during last 30 years in Japan and the factors correlating or influencing to this increase are considered as follows : 1) an increase in body mass index probably due to a physical inactivity and relative excess of energy intake, 2) an increase in the elderly population and prolongation of life span, and 3) an accumulation of diabetic patients due to an improvement in the prognosis of the disease. The amount of fat consumed or the change in the fat to carbohydrate ratio may not be an accelerating factor for diabetes. These phenomena observed in Japan may be a typical model of an increase in the diabetic population seen in rapidly developing and modernizing countries.
ETIOLOGY of DIABETES and CAUSES of DEATH in AUTOPSY CASES Etiological classification of the cases
The Japanese Society of Pathology has published the Annual Report of Pathological Autopsy Cases since 1958. The cases registered in the reports were collected from more than two hundred hospitals all over the country. We used these reports because based on our experience that the leading cause of death was different according to location and speciality of each hospital ; for example, that in some department cancer of the stomach was first and in another clinic cerebro vascular diseases was. We feel that the results of one hospital or department does not represent the general figure because of its modest number of cases and may therefore lead to an erroneous conclusion. We collected 10,272 cases of diabetes from the Annual Reports for the years 1958-80.
According to the autopsy findings, the cases were classified as in Table 5 . Of the 10,272 cases, 85.9% were classified as idiopathic or primary diabetes and 14. 1% as so-called secondary or other types according to the WHO classification. In Chronological changes of cause of death
Frequency of cause of death was analysed by grouping them into four periods, i.e., 1958-65, 1966-70, 1971-75, 1976 -80, as shown in Table 6 . A decrease is seen in the frequency of diabetic coma and infection, whereas the frequency of malignant neoplasms and cardiovascular diseases increases, especially that of coronary and cerebrovascular diseases. Since a time difference of more than ten years exists between the first period and the last period, it may be necessary to avoid the age effect when a comparison is made, because of the differing age structures among four groups. Therefore, subjects in their 60s were selected from each group and compared as shown in Table 7 . The comparison was limited to vascular disorders and the figures denote the frequencies of pathological changes found at autopsy, disregarding whether they were principal or accessory. The figures for cerebral infarction and diabetic glomerulosclerosis were relatively constant whereas those for myocardial infarction and cerebral hemorrhage showed a gradually increase. It is hard to explain the increase in cerebral hemorrhage, because of its decrease in the general population, but the increase in myocardial infarction may be related to an increase of beta-lipoprotein in the plasma and/or the weight gain in the general population.
It must be emphasized that myocar dial infarction was extremely rare even in diabetic patients until the 1950s. In 1962, Rudnick and Anderson reported that they had found no cases with myocar dial infarction among their diabetic cases in Hiroshima. The recent increase in myocardial infarction, however, is not limited to diabetic people but also in the general population, and this increase may be closely related to the changes in lifestyle in this country.
In summary, 1,447 (14%) of the 10,272 autopsy cases were classified as socalled secondary diabetes and this figure seems to show the difficulty in discrimi- 
NOTES On COMPARISON of FREQUENCIES of the CHRONIC COMPLICATIONS
The frequency of the chronic complications is usually higher in cases with poor control and long duration of diabetes than in cases with good control and short duration, and higher in elderly cases than younger cases. Namely, the frequency is influenced by age at onset and duration of the disease, and may also be influenced by the method of treatment, grade of diabetes control and so on. The frequency of diabetic retinopathy in our patients is illustrated three-dimen sionally by age at diagnosis of diabetes and duration of the disease in Fig. 5 . The frequency is low at the time of diagnosis, especially in younger subjects and in contrast it is very high in any groups with a duration of over ten years. It is very important to consider these points in the planning and evaluation of epidemiolo gical studies. Frequency of the complications is different by examination methods for the detection. Fig. 6 
DISCUSSION

Machine civilization and Diabetes mellitus
The environmental condition around us has changed rapidly in this century and the effect of this change appears as an increase in diseases incidental to civilization. The increase of diabetes mellitus is one of the phenomena associated with the modern society. We feel that one great experiment is taking place in this country, i.e., the experiment observing the effects of modernization on the health of mankind.
Since when has mankind suffered from diabetes mellitus?
What has happened in the human body since beginning of the civilized era ? Let us consider the length of our civilization in comparison with history of the earth. If the history of the earth is likened to one year, bacteria first appeared in April, insects appeared on the 25th of October, fishes at end of November, birds on the 7th of December, dinosaurs on the 15th and the first mammals appeared on the 20th of December. The first hominid appeared at a little past noon of the last day of the year, Australopithecus appeared at 8 : 12pm, Cromagnon men at 11 : 56pm, man turned from a hunter to a farmer only 70 seconds before the end of the year, and the industrial revolution happened only two seconds before New Year Day.
Although it seems like a very short time in comparison with the history of the earth, the first hominid (Ramapithecus) appeared six million years ago and the early South African hominid called the southern ape of Africa, small-statured and small-brained, but already adapted to walking upright, appeared two million years ago. It was about ten thousand years ago when man turned from a hunter into a farmer and only since the industrial revolution people have been released from food shortage. In the history of the evolution of mankind, it may not be unreasonable to speculate that natural selection occurred in mankind to preserve (gluconeogenesis-prone) hominids whose blood glucose was maintained within normal level even in periods of prolonged food shortage and, on the other hand, to eliminate (hypoglycemia-prone) hominids whose blood glucose fell beyond normal range in periods of mild food shortage or starvation. This may be supported by the fact that the human body has several blood glucose raising hormones (glucagon, epinephrine, growth hormone, corticotropin, glucocorticoid) and only one blood glucose lowering hormone (insulin). In the same manner as we succeeded in spontaneous-diabetes rats by repeating the selective breeding using glucose intolerance as a selection indicator (Goto and Kakizaki, 1981) , the long history of mankind had enough time and sufficient generations to produce a population with diabetic (gluconeogenesis-prone) diathesis through the natural selection. The remarkable increase in the diabetic population during the last half century can be understood as a dysadaptation of the human body to excess food intake, less physical exercise, increased mental stress and other diabetogenic environmental factors.
The improvement of socioeconomical and environmental conditions has undoubtedly resulted in the decrease of bacterial epidemic diseases and the prolongation of our life span. On the other hand, this improvement, however, has caused an increase of other diseases such as diabetes, obesity, atherosclerosis, malignant neoplastic diseases, and so on. As the discovery of more efficient food production using DNA technology is expected, sufficient amount of food will be supplied continuously and we, human beings, shall continue to pursue conveni ence and comfort in the future. In such circumstances, we shall have less occasion and less time for physical exercise and perhaps, the consequences will be a languid flabby-potbelly man with muscles so feeble that it is impossible for him to carry a gallon bottle. Hence we must establish a good lifestyle to maintain our health and avoid so-called modern diseases such as diabetes, obesity or ischemic heart disease in an affluent society.
Standardization, regulation and problems in the epidemiology of diabetes mellitus A proposal for the standardization of glucose tolerance test and new diagno stic criteria was made by the NDDG and WHO Expert Committee. This is a great progress and will produce many fruitful results in this field, although the method and the criteria are tentative and will have be revised. We should continue to investigate better methods and criteria which can be applied univer sally.
The standardization of examination methods and of diagnostic criteria is essential especially in the studies on the diabetic chronic complications as mentioned in this dissertation and above all, guidelines should also be established for diabetic neuropathy and nephropathy in the very near future. We feel that every effort should be made to compile the data on population pyramide of each country, the standard or average body height and weight, and average nutrient intake etc, in order to facilitate the world-wide surveys on diabetes mellitus, because lack of data from the developing countries makes impossible at the present time. Kelly West, who had designed the world-wide scale study, describ ed that the aims of epidemiological studies on diabetes were to clarify or solve the following problems : 1) the definition and classification of diabetes mellitus, 2) the analysis of the distribution of diabetes in relation to time, place, individual and natural history of the disease, 3) the clarification of the risk factors for diabetes (analytic epidemiology), and 4) prevention and treatment, and experi ments to test specific hypotheses (experimental epidemiology and clinical trials). We feel that there are many problems to be solved in this field, for example : 1) whether there really are any diabetes resistant ethanic groups ? 2) whether there are any microangiopathy-prone or-resistant populations ? 3) whether there is any universal genetic marker for idiopathic diabetes, especially NIDDM, such as HLA ? 4) which is the better for world-wide comparison of the prevalence of hyperglycemosis -the glucose tolerance test or fasting plasma glucose ? 5) what is the best diet for human health ? We believe that the epidemiological study of diabetes will give a guideline of ideal lifestyle of human beings and finally contribute to the prosperity of our society. 
